Let Ak = {0,a2."3.
the density of B, as follows:
d(B) = lim B(n)/n if this limit exists.
n->oo
From now on we consider only those sets B for which the density exists.
For a given set Ak we wish to find the complementary set B with minimum density. More precisely, we define c(Ak), the codensity of Ak, as follows: D. J. Newman proved [1] that c3 = 2/5 and also that ck ~ (log k)/k. We proved [2] that 1/3 g c4 < .339934.
Given a set Ak suppose we can find a set B = [bx,b2,...,bn) and a number N such that Ak® B = [0,1,2,... ,N -1] (mod N). Then the codensity of Ak is Si n/N. In [2] we introduced the concept of regular complement. If, in the previous paragraph, the complement B consists entirely of consecutive multiples of a given element, i.e., B = {M,2M,3M,... ,nM), then we say that Ak has a regular complement of density Si n/N. Not only is there no known algorithm for determining the codensity of Ak, there is not even one for determining whether Ak has a complement B such that diB) Si x. It is the purpose of this note to remedy the situation somewhat by giving an algorithm for answering the question: Does Ak have a regular complement of density Si xi We actually give a method for determining whether A4 has a regular complement of density Si 1/3, because of its obvious application to the Conjecture. c4 = 1/3.
However, the generalization of our result presents no difficulties. We adopt the following conventions throughout: A4 represents a set of four integers, A4 = [ax,a2,a3,a4), with 0 = ax < a2 < a3 < a4. we see that only three sets of congruences are involved-hence the equations (3), (4), and (5). □ There do exist sets A4 which do not have regular complements of densitŷ 1/3. A computer search has revealed that for A4, with a4 ^ 100, only two such sets exist! They are {0,1,7,9} and {0,3,5,11}.' Both these sets have complements of density ±k 1/3.
We conjecture that at most a finite number of sets A4 do not have regular complements of density 2= 1/3. We have attempted to prove this by assuming that a4 is large and that equations (3), (4), and (5) are satisfied. So far we have failed to find the desired contradiction.
